Background: In 2003 a large-scale HIV prevention program was launched for key populations in six high HIV prevalence states of India. This paper assesses the effect of exposure to the intervention on condom use with commercial clients and experiences of sexually transmitted infection (STI) among female sex workers (FSWs) in Tamilnadu Tamil nadu, recruited through probability-based sampling. A series of multivariate logistic regression models were constructed to examine the association between exposure to the intervention and change over time with condom use and self-reported STI. All the analyses were performed using STATA 11. Further, the increase in consistent condom use over time with occasional (adjusted OR = 3.53, 95% CI: 2.47 -5.05) and regular clients (adjusted OR = 4.97, 95% CI: 3.43 -7.16) was significantly higher among FSWs exposed to the intervention than those not exposed. Additionally, a significant decline was observed in self-reported STI overtime among FSWs exposed to the intervention compared to their counterparts (adjusted OR = 0.39, 95% CI: 0.26 -0.59). Conclusion: The HIV prevention program in Tamilnadu resulted in increased consistent condom use and a deHow to cite this paper: Williams,
Introduction
National adult (15 -49 years) HIV prevalence in India is estimated at 0.26% (2015) [1] . The HIV epidemic in the country is heterogeneous, with some regions and populations showing disproportionately higher incidence [2] . Most HIV infections occur through heterosexual transmission, with unprotected paid sex being the major route of transmission particularly in the high HIV prevalence states of southern India [2] . Reducing the transmission of HIV and other sexually transmitted infections (STI) remains a public health priority.
In India the HIV epidemic is concentrated among key populations-female sex workers (FSWs), high-risk men who have sex with men/transgender persons (MSM/TG) and injecting drug users (IDUs), and since 1992 the National AIDS Control Organization (NACO) has been implementing targeted interventions for high risk groups and bridge populations to contain the epidemic in the high HIV prevalence states [3] . Alongside these efforts, in 2003, Avahan was launched in six high HIV prevalence states in India for high-risk groups to provide scaled up HIV prevention services through state-level providers and local non-governmental organizations (NGOs) [4] .
In 2003, the Tamilnadu AIDS Initiative (TAI) was initiated under Avahan, through the NGO Voluntary Health Services (VHS), to scale up HIV prevention services in selected districts and saturate coverage among FSWs and MSM/TGs in Tamilnadu, a high HIV prevalence state in southern India [5] . Intervention districts in the state were selected in consultation with the Indian government to complement their prevention efforts [6] [7] . TAI-VHS's objectives were to reduce STI in the target population, promote safer sex behaviors and address the structural barriers underlying HIV vulnerability. To date, there is little published evidence on the effect of the TAI-VHS intervention on HIV risk among key populations in the state of Tamilnadu. This paper describes the TAI-VHS HIV prevention intervention, and examines the effect of intervention exposure be- 
The TAI-VHS HIV Prevention Program
Effective HIV prevention requires strategies that reduce the HIV vulnerability of The program was community-led, with the community taking the lead in planning, designing, implementing and monitoring program activities [10] [11].
The program was delivered through community committee members, community advisors and peer outreach workers. Community committee members were elected representatives who resolved community issues, worked with NGOs to improve service uptake, helped to form community collectives, monitored program activities, and reviewed program implementation at review meetings.
Community advisors, who were community leaders, helped to design program activities, reviewed the uptake of program services, make field visits, highlighted issues to be resolved and ensured service delivery [9] .
Peer-led outreach programs are based on the principle that peers can strongly influence an individual's behavior [12] . Peer educators, locally known as Peer Jeevans, were selected based on their interest and willingness to engage in outreach activities and were trained in communication and counselling skills. The ratio of peer educators to key populations was 1:30. Peer educators prepared micro-plans with inputs from outreach workers to prioritize delivery of services, and supported their peers to access program services. In addition to providing counselling on risk reduction and the importance of regular medical check-ups, they addressed misconceptions regarding condom use, promoted STI screening and early treatment, and provided referral services for HIV/STI testing and STI care to project-run clinics. Consistent condom use was promoted through condom "demo, re-demo" exercises, and using role play and counselling, condom negotiation skills were developed. Condoms were distributed weekly based on a quarterly condom gap analysis (by calculating the average number of sex acts per day and number of working days in a month, based on which condoms were distributed). Additionally, condoms were provided at program-run clinics. HIVpositive FSWs were encouraged to regularly visit antiretroviral therapy (ART) centers and adhere to treatment. Peer educators also addressed the needs and concerns of FSWs who experienced violence through crisis counselling, resolved disputes on inheritance and marital issues, and facilitated access to social entitlements and financial services.
The program aimed to increase the accessibility of STI services, provide quality care and early STI diagnosis and treatment to reduce infection among FSWs.
As community members were hesitant to access STI care from government clinics due to stigma and discrimination, project-run clinics, including full-time clinics and satellite clinics, were set up in places that community members could easily access. Drop-in centers (DIC) were established in each clinic to provide a 
Methods

Design, Setting and Sample
Data for this study were drawn from two rounds ( A multi-staged cluster sampling procedure was used for selection of participants in both rounds. The conventional cluster sampling approach was used for selecting FSWs based in non-public places (brothels, hotels, lodges, homes) and time-location cluster sampling method was used for selecting FSWs soliciting in public places (streets, market areas, highways and cinema halls). A list of hotspots (places where FSWs congregate to solicit clients) was developed through a rapid mapping exercise conducted using key informant interviews with community members and key local stakeholders such as the police and social workers.
At each hotspot data were gathered on the presence of FSWs at different times of the day on different days of the week. This information was used to develop the list of primary sampling units for both conventional and time-location cluster sampling. Data collected during the mapping exercise were consolidated and finalized after discussion with the NGOs/community-based organizations (CBOs).
Hotspots located in areas covered by an NGO/CBO outreach worker for program implementation were grouped to form a stratum of 200 -250 FSWs. Each stratum was further divided into two sampling frames of PSUs based on the typology of sex work (non-public place, public place). In each stratum, FSWs were recruited through a two-stage sampling procedure. In the first stage, a fixed number of PSUs were selected within each stratum using the proportion to population size procedure. The number of interviews to be conducted in each PSU was allocated proportionally. In the second stage, respondents were selected within each selected hotspot.
Face-to-face interviews were conducted by trained field investigators in the local language, Tamil, using a structured questionnaire that included questions on socio-demographic, sexual behavior, self-reported STI symptoms, treatment seeking behavior, and program exposure. Interviews were conducted in locations previously hired for data collection purposes.
Ethical Considerations
Prior to administering the interview, written consent was obtained from all the participants after they were informed in detail about the survey and all their 
Measures
The outcome measures used in this study were: 1) consistent condom use with occasional clients, defined as condom use at every sexual encounter with occasional clients in the past year; 2) consistent condom use with regular clients, defined as condom use at every sexual encounter with regular clients in the past year; and 3) self-reported STI symptoms-participants were asked if they had experienced any of the following STI symptoms in the past 12 months: vaginal discharge, lower abdominal pain without diarrhea or during menstrual cycle, and genital ulcer or sores.
Exposure to the intervention was the key independent variable considered in the study, derived through a series of questions that were asked regarding contact by the program, membership in a CBO and service utilization. Those who were contacted by a peer educator or outreach worker at least three times in the past 6 months, had been taken by a peer educator to a program clinic for a health check-up in the past 6 months, had seen a demonstration of correct condom use, had visited a program supported clinic at least 2 -3 times in the past 6 months, had attended a meeting or discussion at the program office in the past 6 months or were a registered CBO member were defined as exposed to the intervention.
The socio-demographic characteristics considered in this study included age (<30, 30 -34, 35+ years), education status (illiterate, primary education, secondary education and above), current marital status (yes/no), engagement in occupations other than sex work (yes/no) and alcohol consumption in the past month (yes/no). The sex work characteristics considered in the study included duration in sex work (<4 years, 4 -7 years, 8+ years) and primary place where clients are solicited (street, home, brothel-based). Both socio-demographic and sex work characteristics were used as covariates in the multivariate analyses.
Statistical Analyses
Descriptive statistics were used to describe the population. Chi-square test was used to assess the difference between FSWs exposed to intervention and those who were not exposed in terms of their socio-demographic and sex work characteristics. A series of multivariate logistic regression models were constructed to examine the association between exposure to the intervention and change over time with condom use behavior and self-reported STI. All the analyses were performed using STATA 11.1.
Results
Of were observed between FSWs exposed and not exposed to the intervention in terms of education, marital status, engagement in occupations other than sex work, duration in sex work and past month alcohol consumption ( Table 1 ).
As seen in Table 2 , in both the rounds FSWs who were exposed to the inter- 
Discussion
This study presents findings on the effect of an up scaled HIV prevention program for FSWs in the state of Tamilnadu [25].
The significant reduction in self-reported STI and high exposure to the intervention also indicate that the HIV prevention program is reaching FSWs, and safer behaviors are being adopted, as observed in the current study where a higher proportion of FSWs exposed to the intervention as compared those with no exposure reported using condoms.
The need to build a supportive environment to address the distal factors of HIV vulnerability, including stigma and violence for effective HIV prevention is well documented [26] [27]. In Tamilnadu, the program made concerted efforts through advocacy with multiple stakeholders, including the police, government officials, local lawyers, brothel owners, pimps, and FSWs' regular sex partners, to create an enabling environment for key populations, who are at a high risk for acquiring and transmitting HIV, to adopt safer behaviors [6] . As seen in other studies from India, efforts to empower FSWs to address structural barriers and form community groups through community mobilization can result in substantially lower STI risk and higher likelihood of seeking STI treatment from health facilities as compared to those not collectivized [25] [28]; setting up crisis response groups to redress violence perpetuated by partners and others could have also helped to build social capital and a supportive network among FSWs to negotiate condom use with all clients and reduce their HIV risk [29] .
While this study highlights a strong association between exposure to the TAI-VHS HIV prevention intervention and safer sex behaviors and lower self-reported STI, the study results should be interpreted in light of certain limitations.
First, the 2006 survey was conducted when the HIV prevention program was already underway, and hence it was not a true baseline. Second, the dependent variables considered in this paper were based on self-reported responses, which may be biased due to socially desirable responses from participants. However, the use of experienced researchers may have reduced this bias to some extent.
Finally, the study findings cannot be generalized to all FSWs across India as sex work in India is characterized by inter-and intra-regional differences. However In short, our study shows that the HIV prevention program in Tamilnadu clients, and a decrease in self-reported STI among FSWs exposed to intervention. These findings suggest that HIV prevention programs must aim to saturate coverage among key populations to sustain the gains achieved in reducing HIV risk.
